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1020000053218 
[3 XI] 



mm 

[IffflAK?] 



2000/12/2 



S^ 1 

^SIS J1I42£°I T^S Oil °l°! Si!, HI60£2I 7?§ 

on o|sf ggjAjAF m &=?muo. en 

Ol^il (£1) CHdl2! 
2:5l£3 (21) 



19 a 

0 2 

o a 
3 m 

234,000 S! 

117,000 m 



29,000 a 

o s 

0 S 
205,000 S! 
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#3 ^-2:^ f^HH^ feedback 

capacitance)^ ^JlS ^7]°\ ^fl^^-ir *#*H7l *d^3 

3.7H «1*H ^=#€ tfl^, ^ftH, £fe 4°1^ #3 

1^£r ^1^4^ ^#7121 <^#^ #3 ?A"£ 

£ 8 
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5]-o| <g ^-S* ^ ^1^4 ^^-71 {TRAVELLING-WAVE AMPLIFIER HAVING A 

;r-TYPE OUTPUT TRANSMISSION LINE STRUCTURE} 

£ l£ #2fl ^>^1 FET* ^1^4 ^#7] s]S£ 

£ 2^r #2fl ^1^4 A}-g-5)^ FET^ i^ljL ^-7> 

S. 3-B- 3 0011 ^^l^^^l ¥2:^ ^s}- ##7] 33.5. 

£ 4£r #efl ^-33-°l^^(m-derived)^ *= ^eKI 

=0 P F <M «fl M-El-Nfi ziBflH 

=0.03pF ^ ofl)^: 

H 7^- f^Hfl 7]<£3,*\ ^3. Cf^ ^2:2] ^1^4 ^71 Sll tfl ^^Hr ^(Q^ 

=0.03pF °i nfl)-i: 3-3- \H ^sflH 

£8^1 ^6\) 4^- )H H3l<5]5}-<y ^2:5] ^1^5)- ^71 5)3.51 

#-§-^ q-Ef^l sl^si 
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[aj-tgo} 42.3] 

<10> £ ^o. 40]^ #4^} ^ ^4 f^7H 3H4. ^1, 

^3)44 ^gfl A>-§-^ ^7} ^^-g-^=# £4 JeL$4^44 

#§^^4 2]44^ O.JL#| ^1^4 #^44 o>^ £ <gg|. &oj tfr^Q 

<ll> ^1^4 ^#7)^r ^ ^4^r 314^1: iL^S}^ 4°li^3l 

°1«-(M/W) ^ 45^14*1)4 cfl« #^7l, ^Jl# M#7MH ^4^r #4^1 JL# 
^*Kr SaL^ ^4, SEfe- 4°1 $]] o] ti./^ e] 4 4 $|] o] A] .g. ^ 

€*7H \i4 -§-g-44 4~§-4^ 
<12> ^Jl^ ^4^4# 4-§-*Kr «J#3?1 #^4^ ^ ^4^r tfl^o] 4 

-g-*Hr #4^44 a|tfl ^^^(f x )5l 4 3Q% o]*>5. &4. 

<13> ^^^1 ##44 ##44 ol^-cfl^s. ^-(gain-bandwidth product)^- *j= 

<14> 0 ]e^ 3 o. oj^-ol ^o] ol^ a}4°fl, tfl^^o] #^zr}4 ^44 

ois.-cfl^^ ^4 *8=# Jl4* ^ &4. H$4^4«- #£4 4# 
44 #444 tfl^o] 4-n-s^ FET4 i^s^] 444 

Cd, C ds )#°l ^1 C^^- 7J O. ^ E^U^E^ ^ofl til 3|| *h 
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<15> olE^V afl^ tMl* 3*fl ^^7] 7> A>-g-5]j7 

9X^, ^7l^ ^-f A}-§-5}^ ^>^>o] ^cfl ^^5j.^(f T )o 1 | 

<ie> £ 1^- 7l#5.^ 4=-^^ #31Jl4 £^^3 (Field Effect 

Transistor ^]^:FET)1- °l-g-$r ^#7l i)j£.5L^ ^s]^ ^ *V ^-g-o] 

4. 

<17> i£ ^ ^ ±L ^ > FET(l)3l- FET(2)7V JEL5ll<?lBK}^ L d (l), L d (2)4, TflolE^o]^ 

L g (l), L g (2H ^15. $14. 

<19> tf}^, ^^(Cg, C d , C ds m-& &^#*\] 333<H &71 nfl^-ofl #0] e 

<20> ^l^sj-^ f^-7HH cl^-cfl^^ ^ jL^fe ^ #^(FET«- ^ 

^(FETl- ^l^nf^ l^li^ ^-f ^.eflo] ^^fe #3 ^IJL 

^£7]- <H*1^ nfl ^-tfl^- ^ ^ &i=r. 

<21> £ If ^ ^O] S\C] °X7) 2^715.^ E^A^o] ^ 
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<22> [^«lV^ 1] 



Z/m = 50q~ 



\JCin \fCg 



<23> 



Zoi/f=50fi~ 



\fCout \j Cd 



<24> 



<25> [^tj-^ 2] 



v/Cm • Lg \/ • Lg ' 



<26> 



\]Cout • Ld yjCd-Ld 



<28> £ 2fe oil ^f-g-S]^ ^TflM- E^liEjS] ^7>S]^o]^ o| 

<29> 
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<29>1020000053218 



2000/12/2 



IS. 1] 



1 BHJM«M 


3* 




l « l 


I c g 


0.22 pF 


Ri 


3.09 Q 


| c d 


0.07 pF 


Rd 


3.11 Q j 


C gd 


0.03 pF 


Sm 


27 mS 



a i* •y^.e.s. m.w^^i 3 #-8- if (Cg)°l #^ ^^-§-^= 

(CdW tii^H HcHr ^ £ ^ 5W. ^^M. ^ v 
*m L g &°l L d 3H Ml«fl t^f 

#^*HH^ ^£(V in )ofl «1*H # T^«fl #^d*lH 

^ ^£ y%^o] jl^S)^ 21*843 ^71^1 ^Til^^o] nj-^sq*] S.^. 

ol ttfl^-ofl £ 16(| l^Efu}- ^£2] # 3)43 ^7H1A^ c]S.-tfl^# ^ 

(gain-bandwidth product)^ zft^Q *r*?H 

^ES^l, £ 3-8: El(T)^ ^^1^^^ ^"2:^ *1^4 s)^°U, S. 4fe «S- 

TqsKI*^(m-derived)3 IL^hKI 3^4 ^^-^14. 

H 3-g- li.^, ^M^Kl L d /2(1)4 L d a}o|^ FET(1)3 1131^4 5l|sJW3 
C 2 (l)7} S«3. $X^, L d 4 L d /2(2) A>*Hfe FET(2)3 C 2 

(2)7} ^15. «3i£3<H 5£4. 

#7l FET(l)^ Tflole Tfloieej-o] Lg (i)4 o^sH ojo.^, #71 FET(2)s] 

TflolE #4;£ L g (l)4 L g (2) A>oH o^sM &tj-. 
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<36> £ 41- #3)sn2 ( e^ofl^i L2 (i)ol H^eK! L d /2(l)s1- L d FET(l)^ H 

gflo] a>o]oii aj^s. #o]5H ojo.^ L 2 (2)7> L d S* L d /2(2) a>o]^ 

FET(2)^ JELEfl*} ^> -S-^SM SM- 

<37> # 7 1 FET(l)^ TflolE TflolE^o] L g (l)4 SLM, FET(2)S] 

TflolS L g (l)4 L g (2) a}°H <S4£M 

<38> % 7 ] ^S^H^r #^ ^rSL* ^4 ^51^ 

^^1^171 -tJ^fl^K^, #^ ^H^H ^Sj-O] ^SM" ^7} ^ E^l^ 

?m 4^1 m-derived^ Hsfl^HKl ^-2,°\]*\ 3! ^2 

<39> ol&)tb C out = C d + C 2 S. ^7>£M, ^7}Q -frS. C out ^ V out #^1 

<40> o)b\^ Ol-g-^ ^-f , <^#^ #^*HH3 4-51 

51 2^1 51a]sH m^^l^^^l ^H 1 ^ ^^-§-^= (feedback capacitance) C gd 
0<£ 7]-^}x}. 

<4i> C gd OpF^ <4) E^fl^^EiS. ^€ 3^ 4 ^471^ °l^rSHr ^ 

o] £ soil ;£A]sH fla.^, <£#^ ^1^4 4-51 ^-t- m-derived^ S-Sfl 
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=42> us] 4, #3 M ^i^Eiofli- jfrjfr -fr^ 3 (feedback 

capacitance) C gd 7> C gd *\) ^ M- nflS-ofl 3*8 

m-derived^ H.e^e}o] f^M^ ^7}<% ^ 

c 43 > ZL ol-o^ Cgd SM -f^ig- 3* 3^* fl«J| 3*1-8-'* 

(C 2 ) ^ Sl^^O*)*** Ccutit* ^7>Al«^ ^71^ ^JE 

(Stability)7> ^±.^7] nfl-g-o]i}. 

< 44 > 7l^s] -!f 7>*1 ^^84 ^#71^(5. 3^1 3*8 ^ £ 4^ m-derived S.3l9jeKl ^ 

7> ^^-J^<H ^ ^ (Osci national ^sjai 3 ^7]3,*\ei\ 

<45> tc^, C out ^t-i- ^4 OH- ^ fl*r ^HiiL ^7HZJ ^ & 

< 46 > £ 6^r S^E^liEi^ Sl^afl 3^-g-^=9j C gd 7> 0.03pF°i nfl Zj- ^^Sj- 

<47> d) 7 ]*\, El^g £ m-derived = 31^2^1 C out &£r ^<H*+7l 

S. *}33 #0^, ol 3^ ^#3 ^ €-9-^ s^tf ^ 

<48> £ 61- -§-*IH sHlii- *r «>4 3^ ^ m-derived ^Sl^K] 
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S>7} Al^JI o>^£7> ^£]7l A)^-§- 4, fltK C out «3t-8r £ 6^ ^-Efli4 cj 

<so> s. 7^1 ^ ^ m-derived ^.efl^l^^I ^s}- ##7] 5] 

Sim^r -H^s}- tfl^oflAl OdB Jit* °1 °1 -§-^1 IM^I 

<5i> ttJ-iiM, 7]^ ^1^4 ^7)°\]*\±r ^^-8-^= (feedback 

capacitance)^ ^fAS ^7}°) ^sHr ^HM^M W <3#3 

[^o] o]-ji7> *Kr 71^^ 3^] 

^^-i: 71^ #^ f-3-7H «1«H D=#^ ^T^Kr 

*fl^*Kr HI sit)-. 

<53> ^-7l*V S.^^- ^*>7l 7l#^ A}Aj-OJi.#) ^rg^. 

<54> ^7l^| <y#^ ^1J>£| 4^5. ^Sfl #^ ^7> ^^-g-^= 
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1020000053218 2000/12/2 
7]7\ €4- 

<55> o|s>, £ ^Al^l^l tfltb ^ ^ 3. 4-§-# ^*>^^ 

<56> £ 8£ 4-E- 4°l(;r)^ = 31^4^ ^4 ^13)4 ## 7 1 4^£°1^-, 

4 4*11- 44\H s]^ioi4. 

< 57 > £ 8-8: ^Ji^, ^51]^^^ L d /2(1)4 L d /2(2) 4°1 ^1 tt FET(l)^ JELefl^ 

<&%s\°] $X^, ^1)91^91 L d /2(2)4 L d /2(3) A>o]ofl^ C 3 H)7} 
*M 5d4- 

<58> s^th ^eflo]e}-ol L d /2(3)4 L d /2(4) 4°H^ FET(2)4 Hefl*?] #47}- 

L d /2(4H^r ^7} ^^-g-^ C 3 (2)7> 5U4. 
<59> o] ^-71 FET(D4 7])o]m. 3-4^ 7))°]^9l L g (D4 s^sH &°-4, -ft?] 

FET(2)4 TljojE L g (l)4 L g (2) 4°H $14. 

<60> £ goll 5144 ^7} ^#-g-^4 44» H^o]4^1 L d /2(1)£- (1 - 

x)L d , L d /2(2)fe x L d , L d /2(3)^ (1 - x)L d , L d /2(4)^ x L d S 44MH , #7} FET(1)4 
#44 FET(2)4 #4 a]- o]i- Ld ^ L}E^t}. 

<6i> £ 34 41- *H3iL#, 71^4 ^31^14^ ^S*^ ^-f *1*84 ^ ^^-ir 4tb 

^7H^-g-^=om- oi^^^7> #4 m^4^4^1 H5fl<a^l 3^ ^^451^.4, ^ 
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ol)6j) zj^ 5L 8°fl £^1^ ^ ^o] £^0] A}o]6|] # 

^ E^U^E"^ #^(H.Sllol)O.S.^-Ei 33£l<H 5li4. 
<62> olE^V ^"^Mfe ^ # -g-^(C 3 )°l #3 E^]^E^ #3 (^1 <?] )°- 

2^5H ol 7 l nfl-g-ofl &-g- 3711 ^H^E. E^l^ # <N ( S. 31 <*1 ) <H| >H -frS. 

^^•§-^ C out ^ 3711 #7M?1^1 &fetK 
<63> nJ-BH, -M. ^S^H^ ^7l 51 0>^ H1 - 1^171^ #3(^3l<£) 

*r 37ls] ^7> jg^-g-^ (C 3 )^# *>-§-«- ^ 

<64 > J£SV, ^7} ^^-g-^(C 3 )5l 3*1^ 5- 9*fl 5.*]$. ^ol, #^ #*)1 

3M# 1°}^ 1" ^7} ^^-§-^(C 3 )^l 3*11- xS ^1€ 511-5.^, x&°l 0<x<l«?l 
x3M 0.5^ °fi #3 L d ^l 33^1 

Ml 

^7lfe <^#^ ^-SHH ^1*34^ ^^--i; ifl«fl AB-^Kr ^7> ^ -g-^ ^ 

<66> £ W s V^o] ^§ ^1^2}- ^#71^ ^Vsl Cfl^-S- ^ 

iL^JL #6\ J±4 ^3 ^SL ^5l» 7>^>7fl ^4. 
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SU^Bl-Sl L d /2(1)^ L d /2(2) A>olofl FET(1)51 JS.^ ^>7> ^sU, ^efl^el- 
<?] L d /2(2)2}- L d /2(3) ^7>^^-§-^= C 3 (D 7} , 

S^eKI L d /2(3)4 L d /2(4) FET(2)^ JELefl^l #z}7} <&%S\3., 

^91 L d /2(4)ofl^ ^7>^^-§-^ C 3 (2)7V $XS= #3HH, 

#71 FET(1)£] TflojE c^}^ 7flo]E^o] L g (l)4 ££3^, #?1 FET(2)^ 7flo]E 
#*Kr L g (l)4 L g (2) 5tUr ^-^^5. ^ sM*g #3 

2] 

^^j. 1 oj| <&o\X\ t # 7 J FETCD^l FET(2)^ = 3*1 A}olf L d 

3. ^-f , #71 l=3]<?leRl L d /2(1)£: (1 - x)L d , L d /2(2)^ x L d , L d /2(3)£r (1 - 

x)L d , L d /2(4)^ x L d S i+Ef*i ^ °H ^7> ^-g-^(C 3 )3 ^ifl^ x 

^o] 0 <x<l<y «HJ sj-o]^ #a ^# ^ ^1^4 ^71. 

[^t 1 ^ 3] 

^^j. J a ^ 2 ofl 5£oH, #71 ^7H^-g-^(C 3 HH #3 #3^3 #31 

^o]l- lolel- ^ nfl ^7>^^-g-^(C 3 )^ fl^ll- xS. ^ SlS-^, x &<>1 0.5^ ^ 

3Hr ^1^4 ^S.7l. 
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4] 

Ld/2(1) Ld Ld/2(2) 




5] 
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m-de rived 


i i 
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10 
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simple \ 


\n |\ 
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2 
n 
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i\ .\J — 
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15L 6] 



12 
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1 [— 


— ' 1 1 1 ' 1 


1 ' r 

Cgd=0.03pF . 


8 
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m ft 
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[S. 7] 

5 



-5 



£ -10 



-15 



-25 



1 1 1 1 1 1 1 1 7 

. Cgd=0.03pF ' 


1 m-derived 




: / 

simple 


-L. i i jl i i u 


n 

— i — • — » - 



[SL 8] 



FET(1) 



10 15 20 25 30 35 

=^Ef4= [GHz] 
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o • 
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1' 
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FET(2) 1 



U(2) 



[£ 9] 
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x Ld 
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